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Dielectric elastmer (DE) has emerged as one of the competitive candidates for the realization of soft robotics, [1] [2] [3] [4] [5] [6] [7] [8] [9] adaptive optics, [10] [11] [12] actuators and sensors, 9, [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] and generators, [23] [24] [25] [26] due to its unique features such as low cost, ease of production line manufacture or even 3D
printing, silentness and large deformation capability. 4, 9, [13] [14] [15] [16] Among various commercial dielectric elastomers, the VHB series acrylic elastomers by 3M company, are extensively used for prototyping or real-purpose device fabrication. This type of elastomer, however, has long been identified to be viscoelastic. We adopt the circular configuration to investigate the performance of commercial VHB 
Equation (1) 24.5kPa at not high voltage, e.g., less than 3.5kV, there is a good agreement between the experiment and model prediction. For DE with carbon grease electrode at 4kV, the deformation is pretty large.
The constant approximation of mechanical loading, p σ , does not hold any more. That is the reason why there is a discrepancy between theory and experiment. Rigorous calculation with a varying mechanical loading needs solution of a boundary-value problem, and the details can refer to reference. 33 Ramping velocity also affects the cyclic performance of DE, and systematic experiments for both hydrogel electrodes and carbon grease electrodes have been carried out. The marked shift is the difference between the first and the steady-state maximum strain. HYG denotes hydrogel electrodes while CG denotes carbon grease electrodes.
